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(54) TUflPOMEXAHUHECKAH flOPHWPYIO- 
UtAS TO/IOBKA fl/lfl PACUJMPEHMH TOcD- 
PMPOBAHHOrO n/lACTblPfl B 06CAflH0fl 
KO/IOHHE 

(57) ruAPOMexaHHMecKafl AOpHwpyioinaA rono- 
BKd a>i« pacujupeHMP rcxJjpwpooaHHoro nna- 
dwpfl b o6caAHOii xoAoime. AopHMpyiomaa 
ro/joaica coAepxMT xoHyc-nyaHCOH c npoAOAb- 
HtiMM npo<t>M7ibHbtMvi K3H3BK3MM. xopnyc c ca- 
MoynnoTHflfOuneviCH Tpy6Maiow AMa<t)parMOM. 
CTyncHMaTbiMM b nonepenitoM ce*tennn okms* 

MM M pa3MeiUeHHWMM B HMX BblABMXCHWMH CeK" 

TopaMM, CTyneHMdTbiMM b nonepeHHOM 
ceseHMH. 4 m/i. 
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M3o6peTeHwe othocmtcs k ycTpoftCTBaM 
Aflft peMOHTa o6caAHbix ko/iohh Me4)TflHux. ra- 

30BWX M APyrMX CKBaXMH C Ue/lblO BOCCT3HOD- 

neMMA repMeTMMHocTM m ynpomieHMfl ctchkm 
jcoaohhu nyTeM ycTSHOBKM cia/ibHoro nnacTbi- 
pn m co3AaHM« HanpnxceHHOM CMCteMbi o6caA* 
Han Tpy6a - nnacrbipb. 

Henb H3o6peTeKHfl — yaeniweHMe 3<t><J>eK- 

TMBHOCTM pdOOTU fOAOBKM 3d CMCT yBe/IMHCHMfl 

paAManbMoro ycw/iM* Ha cerropa m ysenme- 
Hwe cpoxa cnyxcGu. 

Ha 4>Mr: 1 npeACTaBAeHa AopHupytoiua* 
ronoBKd, npoAO/ibKbift paape3, b TpaHcnopT- 
hom nonoxeHMM; Ha 4>wr. 2 - AopHMpyxmiasi 
ro/iOBxa. o6ihmm bma. b pa6oseM no/ioxeHMn; 
Ha 4>nr. 3 - to xce, nonepeMHun paape3 npM 
pacujMpeHMM cexTopos o Tpy6e c MMHMManb- 
hom ToniuMHOM ctchkm; Ha <J>nr. 4 — to xce. 
nonepe<4Hbtrt paapea npM npMxcaTMM n/iacTbipa 
a Tpy6e c MatccMManbHoA toaiumhom ctchkm. 

rHApOMexaKHHecican AopHHpyiomaa roAO- 

BK3 COCTOMT M3 KOpnyCd 1 C OKH3MH, Bbinon- 



HeHMoro b 8MA6 ynopHux <J>AanueB 2 m umamh- 
Apa-K/ieTKM 3. 3dKpeniieHH0M MexcAy ^nanua- 
mm. 0kh3 xopnyca BunoAHeHbi CTyneHMaTWMu 
b nonepeHHOM ceneHMM. Ha nycTOTe/ion 
CTBO'ibHofi sacTM xopnyca raPixoM 4 3dTHHyTbi: 
KOHyc-nyaHCdH 5. ynopnue 4>AaHtibt 2 m um- 
AMHAP-iuieTKa 3. UuAMHAp-K/ieTica 3 4>Mxcwpy- 

C TCfl T3KMM 06pa30M, HTO n/lOCKOCTM 
CMMMeTpwn okoh xopnyca M yCTaHOB/ieHHUX B 
hmx CTynenMaTwx b nonepesHOM nanpasAeHMM 
cek'Topoa 6 coBMeiAeHbi c nAocicocTRMH cmm- 

MeTpMM npOAOAbHblX npO<t>MAbHblX K3H3B0K 

KOHyca-nyaHCona 5. Ha CTBOAbiiOM MacTM xop- 
nyca nOA UMAMHAPOM-KACTKCM 3 M CeKT0p3MM 

G pa3MemeHa caMoynAOTHsnoiuancp Tpy6Ma- 

T3W AM3<t>p3TM3 7. B33MMOAGMCTByK)lil3W C 
60AblLIMMM CTyneHflMM CeKTOpOB 6. 

YcTpoiiCTBO pa6oraeT GieAytoiuMM o6pa- 
30M ( <J)nr. 2). 

OpM cnypxe b o6caAnyx> KOAOHHy 8 hmx- 
hhm kohcu rot^pMpoaaHHoro nnacTwpp 9 pac- 
noAOxceH Ha KOHyce-nyaHCOHe 5. npuseM 
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BorHyrue/iyMM n/iacTbip* bbcachw MynnpaiOT- 
e npoAonbMwe npo<J>nnbHue xsnaBKw xony- 
nyaHCOHa. nnadbipt, Ha^ei Ha uuam-u 10 
* ero aepxMMM xoHei* 4>uxCMpyeTC« topuom 
cwnoeyx um/iwhapob aopHa mam rMAPOMexa- 
HMMecKoro axopa. 

ripw co3AaHMM pa6oMero AaoneHwa ao- 
pmipyiomaa ronoaxa bxoamt b nnacTbipb, pac- 
ujupfln ero ao nnoTHoro xoHTaiaa c o6caAHOft 
rpy6oft. noA AaaneHweM caMoyn/iOTHRKHUMe- 
c« kohuw uM/iMMAPM^ecKOft AMa<t>parMbi 7 
n/iOTHo npw)XMMaiOTC» x creHK3M r/iyxoro yr- 
/iy6neHM« A. co3Aaaaa rep mctmh h ocTb e pa6o- 
Me«t xaMepe n pa xthmccxm 5e3 paAwanbHoro 
pacujwpeHMfl. ■ 

UeHTpa/ibHaa MaeTb AMa4)p3rMw 7. pac- 
ujMpwncb, B03AeCtcTByeT na B«AOM*Hye cex- 
Topw 6. npvDKMMaw mx k neAOttMMaM rinacTbipw 
(<t>*r.2). 

(Ipw 3tom ocTa/ibHaa nscTb pscuiwpqio- 
meftc* Awa<t)parMbi ynnpaeTC» e nenoABM*- 
Hyio BHyTpeHHioK) • noeepxHOCTb 
UwiMHApa-xneTxit. . 

Pa6oMwe <J>ynxuMM nepeneceHbi Ha Go/iee 
npoMHyw m AonroBeMHyio UMAMHAPMsecxyio 
sacTb AMa<t)parMbi. 

. UwiMHAPMMecKan Awa<J>parMa, paciDMpa- 
qcb, ynwpaeTCfl MacTbio caoeft DHeiuHen no- 
apxHOCTw b uwmiHAP-KJieTicy. B pe3ynbTaie 
Ha AHa<t>parMe B03HwxaiOT np«MoyronbH«e 
BbiCTynu mam BnaAMHbi (b 3a bmcm moctm orcre- 

flfcHM BUABMJKeHMJI CeXTOpOfl), COOTBeTCTByK)* 

mwe'onopHOft noBepxHOCTM ochob3hm« 
■caxAoro cexTopa. Be/tMMMna ouabmxcchmji 
cexTopa xone6neTCw b 33bmcmmoctm ot toaium- ! 

Hbl CT6HKM 06C3AHOM Tpy5W. HanMMM» MAM OT- 

cyTCTBMR nnacTbipfl. 

Ha <t>wr. 3 m 4 noxa3aHbi npeAe/ibHwe c*y- 
nan BWABWtteHMH cexTopOB noA Harpy3KOM*. 
npw pscuJMpeHMWB Tpy6e CMMHMMaAbHOflTOA- 
mMHOM ct€hxm (<l>Mr. 3)mb Tpy6e c MaxcuManb- 
how TontuwHow denial c nAacTupeM fovir. 4). 
ycrynu. xoTopue npw stom o6neraeT A"a<t>- 
parMa no nepMMeipy onopHOM noBepxHocyw 
ocHOBdHMA cexTopa. ne npeBbiiuawT 3-3;5 mm. 
npw crna)xeHHbix xpoMxax m MMHMMaAbHbix 
aa3opax b oxhc Me*Ay cexTOpoM m xopnycoM 
wcxnioMaeTcn npMMwna 6«CTporo pa3pyujeHM» 



pe3MHbi AMa<J)parMu: 3aiexaHMe m noc/ieAy»o- 
mee 3ameM/ieHwe. Aa*e a cnyMae nopwsa am* 
a<|>parMbi Ha yciyne (nocne aamtcakhom 
a kc n ny 3T3U mm) b ronoBxe yAaeica nerxo boc- 
5 CTaHOBMTb Heo6xoA«Moe AaaneHwe m 3aaep- 
ujMTb ycTaHOBicy nnacTbip* 6ea aaapHw m 
ocAoacneHMM. npw nopwae Awa*parMU yieMxa 

XMAKOCTM 0O3M0)KHa TOflbKO vepe3 3330PW B 

OKHe MexcAY cexTopoM m xopnycoM. npw xoao- 



10 bom nocaAice cexTopa b oxne cyMMapnan nn^- 
maAb 3a3opoo He npeBbiiuaeT 20-40 mm . 
YMMTbiBan 5oiibtuoM kos^mumcht conpoTMB- 
neHM« y3Xoro meneeMAHoro saaopa m nepe- 

KpUTMfl OCHOBHOM erO M3CTM peSMHOM 

15 AMa<t>parMy. Heo6xoAMMoe AaajieHwe moxct 
. 6brrb nerxo bo ccts ho 8 ne ho He3HaMMTenbHbiM 
no b u uieHMeM npoM3BOAMTenbHocrM Hacocno- 
roarperaia. 

CyMMapHoe paAManbnoe ycwnMe. paaBM- 
20 BaeMoe ronoBxow. nepeAaeicn ne hb 12, a na 
6 BUABMJXHbix cexTopoB. C/ieAOBaiejibHO. npw 
3tom me pa6oseM AaB/ieHMM ycMnne paAwanb- 

HOfO B03Ae«CTBMfl CeKTOP3 H3 HCAOXMM TO<J>* 

pw B03p3CT3eT b a 03 paaa. mto rapaHTMpyeT 
25 no/iHoe npwxaTMe n/iacTbipq. 

OopMynaM3oGpeTeHM« 

r w apom ex a h MMec kaq Aopnwpyioiuafl rono- 
30 Bxa An» pacuntpeHMR ro^pMpoaaHHoro nna- 
CTbipn. a o6caAHOM xohoHHe. BK/noMawmaa 
Konyc-hyaHCOH c npoAO/ibHUMM npo4>MnbHbi- 
mm xanaBxaMM, xopnyc c pa3MemeHHWMM b 
hcm caMoynnoTHHioiueMca Tpy6MaTOft A«a<l>" 
35 parMOfl m bwabmxchumm cexTopaMM. ciyneHMa- 

TbIMM B CGMeHMM. yCT3 HOB/ieH HbIMM C 
803M0KH0CTbt0 B33VIMOAeMCTBM» 60flbUie« 

cryneHbio c Awa<J>p3rMOM. ot/iwHaiomaflCfl 

* TeM. MTO, C UehblO yBenMMeHM» 3<J)<t>eKTMBHOCTM 

40 pa6oTw roAOBKM 3a cmct yaenMseHMw paAManb- 
Horo ycMnwfl H3 cexTopa m yee«MMeHM» cpoxa 
cnyxcGu. BbiABM)«cHue cexTopa BunonHenw 
• cTyneHHarbiMM b nonepesHOM ceMeHMM. a xop- 
nyc MMeeT cTyneHMatbie b nonepeMHOM cese- 
45 hmm oxHa noA bwaomxhuc cexTopa. npweM 
nnocxocTM cMMMeTpMM okoh xopnyca m npo- 
AOAbHux npo<)MnbHbix xaHaBOx xonyca-nyaH- 

C0H3 COBMetUeHbl. 
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Hvdromechantc<d bead for expansion of corrugated patch In cosine 
•prtng * has stopped sectors matching simitar hooting and profited 



grooves of conical punch 
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Enhanced efficiency of the head for expanding the corrugated patch 
Is due to the Increased thrust on the sectors, and Its longer service 
life. The extendable sectors ere of stepped design matched by the 
steps of the housing. The symmetry planes of the ports in the housing 
and of the longitudinal profiled grooves of the cone-punch are 
aligned. 

The hydromechanlcal head U lowered to the casing string (8) 
so that the lower end of the corrugated patch (•) Is on the cone-punch 
(ft) and the concave part of the patch engages the longitudinal 
profiled grooves of the punch. The patch Is held on the rod (10) and 
Its upper end is then flxed by the actuating cylinders of the mandrel, 
pressure forces the cylindrical diaphragm (7) to bear on the 
U of the blind recess ensuring hermetldty of the working space. 
USE /ADVANTAGE - Repair of casing strings of oil. gas and 
wcher boreholes by Installing a steel patch. Enhanced effectiveness 
of the head U due to Increased radial stress on the sectors. 
BU1J8/7.7J2. (ipp Dwg.No.1/4) 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells with the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm 2 . Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 



1745873 



[see Russian original for figure] [see Russian original for figure] 



Fig. 1 



Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 
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